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This report presents information on the status, distribution, and management of Peninsular bighorn
sheep from 1 June 2017 to 31 May 2018
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EXECUTIVE SUMMARY

Desert bighorn sheep (Ovis canadensis nelsoni) inhabit the desert slopes of the Peninsular Ranges of southern California
and extend into the mountains of Baja California in Mexico. The population within the Peninsular Ranges was listed as
threatened in 1971 under the California Endangered Species Act. In 1974, the population was estimated at 1,171 (Weaver
1975) but by 1996 the rangewide population estimate had declined to only 276 adult sheep (USFWS 2000). In 1998, the
U.S. Fish and Wildlife Service (USFWS) listed Peninsular bighorn sheep as a federally endangered population segment (63
FR 13134). Reasons for this listing were: 1) habitat fragmentation, degradation, and habitat loss by urban and commercial
development, 2) disease, 3) predation coinciding with low population numbers, 4) human disturbance, 5) insufficient lamb
recruitment, 6) nonnative toxic plants, and 7) prolonged drought (USFWS 2000). The California Department of Fish and
Wildlife (CDFW) carry out population recovery under USFWS Endangered Species Recovery Permit TE163017-1. Presently,
the population of desert bighorn sheep in the Peninsular Ranges is stable based on the 2016 CDFW survey estimate of 884
adult bighorn sheep. The range-wide ewe (female sheep) population estimate was 552 with greater than 25 ewes within
each of the 9 recovery regions. As such, 2016 marked year 1 of 6 in meeting criterion 1 in section 11.B.2 for downlisting
Peninsular bighorn sheep from endangered to threatened status (USFWS 2000).

This report covers a 12-month period from 1 June 2017 to 31 May 2018 and summarizes data collected from 9 recovery
regions within the Peninsular Ranges. The 9 recovery regions are: 1) San Jacinto Mountains (SJM), 2) Northern Santa Rosa
Mountains (NSRM), 3) Central Santa Rosa Mountains (CSRM), 4) Southern Santa Rosa Mountains (SSRM), 5) Coyote
Canyon (CoC), 6) Northern San Ysidro Mountains (NSYM), 7) Southern San Ysidro Mountains (SSYM), 8) Vallecito
Mountains (VM), and 9) Carrizo Canyon (CC).

In order to obtain accurate estimates of ewe abundance, it is necessary to maintain radio-collars on at least 25% of the
ewes within each of the 9 recovery regions. However, given that the Peninsular sheep recovery program lacks dedicated
funding, securing necessary funding for radio-collars and capture activities has been, and continues to be difficult. Based
on current funding availability, CDFW tentatively plans on a fall 2019 capture to increase the number of radio-collars within
the CoC, VM, and CC recovery regions. Captures in the remaining 6 recovery regions may occur if additional funding is
secured.

At the beginning of the reporting period, there were 123 active radio-collared ewes, representing approximately 22% of
the ewe population range-wide. During fall 2017, an additional 36 ewes were captured and deployed with radio-collars in
the SIM (8 ewes), NSRM (10 ewes), SSRM (4 ewes), VM (2 ewes), and CC (12 ewes) recovery regions. Over the reporting
period, 22 radio-collared sheep died (20 ewes and 2 rams) and 24 radio-collars (23 ewes and 1 ram) became nonfunctional.
At the end of the reporting period, there were 116 active radio-collared ewes, representing approximately 21% of the ewe
population range-wide. Presently, the percentage of radio-collared ewes is adequate for the SIM (31%), NSRM (61%),
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SSRM (26%), NSYM (38%) and SSYM (31%) recovery regions. Conversely, the percentage of radio-collared ewes for the
CSRM (18%), CoC (7%), VM (19%) and CC (12%) are below the recommended minimum of 25% for each recovery region.

From 1992 to 2016, on average, 11% of all active radio-collared sheep died each year with predation accounting for 6%,
nonpredation accounting for 3%, and unknown causes accounting for 2%. Over the reporting period, a higher than average
percentage (13.4%) of active radio-collared sheep died of which 9.8% was attributed to predation, 1.8% was attributed to
nonpredation, and 1.8% was due to unknown causes. With respect to the age category of bighorn sheep killed by lions (n
= 16), 56% were old (=9 years old), 31% were middle-aged (= 4 and < 8 years old), and 13% were young (< 3 years old).
Predation risk was highest from January through May.

For this reporting period, average range-wide survival of radio-collared ewes was 89.5%. Average percent survival by
recovery region from highest to lowest was NSYM and SSYM (100%), SSRM (95%), CSRM and SJM (94%), NSRM (90%), VM
(80%), CC (74%), and CoC (63%). While the low survival rate in CoC is of concern, the low statistic may partially be due to
the extremely low percentage of radio-collared ewes within this recovery region.

Due to concerns of pneumonia in lambs, CDFW monitored lamb survival (survival to ~ 3 to 4 months) and recruitment
(survival to 1 year) in several recovery regions. In 2017, the lowest lamb recruitment in the Peninsular Ranges was in the
NSRM with only 4% of lambs surviving through their first year. Lamb recruitment was below 30% in the CSRM’s Urban
sub-ewe group (19%), CoC (24%), and in CC’s In-Ko-Pah ewe group (26%). Persistently low recruitment rates below 30%
may pose a significant obstacle in population recovery (Cassirer et al. 2013). Contagious Ecthyma (CE), a viral skin disease,
was observed in lambs, as well as adult bighorn sheep, in the Tierra Blanca and In-Ko-Pah ewe groups (CC), the Lizard
Wash ewe group (VM), the Palm Canyon ewe group (NSYM), and the Urban sub-ewe group (CSRM). The virus typically
resolves on its own within 1 to 2 months; however, CE may decrease the chances of survival for lambs that already have
pneumonia.

Since 2009, CDFW has deployed GPS radio-collars on female bighorn sheep to understand ewe group structure and
seasonal movements within the Peninsular Ranges. Thus far, there have been 19 ewe groups identified within the
Peninsular Ranges. The number of ewe groups within each recovery region are: SJM =1, NSRM = 1, CSRM = 2, SSRM = 3,
CoC=2,NSYM =1,SSYM =1, VM =4, and CC = 4. There is a great amount of substructuring within each ewe group and
movement between adjacent ewe groups is common when roads are not present. Movements among recovery regions
were common between the CSRM and SSRM, and between CoC and the NSYM. A few radio-collared ewes in the VM cross
Highway 78 at Sentenac Canyon during the fall months and enter the SSYM. Additionally, regular seasonal movements by
a radio-collared ewe were documented between the VM and CC recovery regions. The Jacumba ewe group in the CC
recovery region move across the US-Mexico border on a seasonal basis. While no radio-collared sheep were documented
moving between the NSRM and CSRM during this reporting period, 2 ewes and 1 ram were hit and killed by vehicles while
attempting to cross Highway 74 between the NSRM and CSRM recovery regions. No movements were documented
between the SJM and the NSRM.

Presently, there is substantial genetic variation and gene flow among bighorn sheep populations within the Peninsular
Ranges and across the US-Mexico Border indicating functional connectivity (Buchalski et al. 2015). However, as traffic
levels continue to increase connectivity will be lost. Other concerns that may hinder recovery efforts are disease, the loss
of natural water sources, reduction and fragmentation of sheep habitat, habitat modification due to invasive nonnative
plants, sheep use of urban areas, and human disturbance of essential sheep habitat especially around the urban centers.
Yet, even in more remote regions renewable energy projects, completion of the US-Mexico border fence, mining, and
human activities (border enforcement and off-road vehicles) may alter, discourage, or restrict sheep movement and
habitat use of important resources.

Continued efforts by CDFW to monitor sheep health, habitat use, and movements will provide federal, state, and local
governmental agencies information to make land and public use decisions that allow for the health and long-term survival
of Peninsular bighorn sheep.
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The Peninsular Mountain Ranges contain |9
designated bighorn sheep recovery regions occupying
portions ofsouthernRiverside, western Imperial an
eastern San Diego Counti@dap 1).The 9 recovery v
regions are:1l) San Jacinto Mountains (SJND),
Northern Santa Rosa Mountains (NSRB)),Central
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CDFWmonitored all Very High Frequency (VHF) and
Global Positioning Syste(@PS) radigollared sheep
rangewide using a combination of ground, satellite,
remote-download and aerial telemetry monitoring.
Ground monitoring efforts focused onl) radic
collared sheep status (alive/dead), 2) mortality
investigations, Bobservatims of sheep group compositiohealth, and statusand4) spatial and temporal movements.
Satellitecollared sheep in the SIJM, CSRM, SSRM, and VM were monitored doet@dayswith the Iridiumsatellite
Network that deliversmessagesind location datavia the internet.A Cessna 185 fixeding aircraft was used to conduct
aerial telemetry monitoringwice a month, or when availability alloweglights wereconductedto monitor radio-collared
sheepstatus (alive/dead).

RADIGCOLLAR STATUS

As recommende in the recovery plan foPeninsular bighorn sheefUSFWS 2000CDFW maintains, to the extent
possible, active radigollars on approximately 230% of all ewegfemale sheepjn each recovery regioifhe emphasis

is placedon radiocollaring ewes becaesthey are the reproductive base of the populatiddaintaining at least 25%
radio-collaredewes is important for generating reliable mandsight population estimates based on helicopter surveys.
Maintaining a representative sample of radiollared sheepvithin the population not only allows us to track population
trends, but allows us to monitor distribution and movement patterns, adult survivorship, espessfic mortality, and
health status.

At the beginning of the reporting period (1 June 201fi¥ 9 recovery regions contained®8 (123F, 5M)active radio-
collared bighorn sheep (Table 1). Over the reporting period, an additional 36 ewes were captured and deployed with radi
collars, 22 radieollared sheep died (20F, 2M) and 24 radadlars (23F, 1M) became nonfunctional (censored). At the
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